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Impact of sociodemographic characteristics of applicants in multiple mini-
interviews 
 
 
Abstract 
 
Background: Multiple mini-interviews (MMI) are commonly used for medical school 
admission. This study aimed to assess if sociodemographic characteristics are associated 
with MMI performance, and how they may act as barriers or enablers to communication in 
MMI.  
Methods: This mixed-method study combined data from a sociodemographic 
questionnaire, MMI scores, semi-structured interviews and focus groups with applicants 
and assessors. Quantitative and qualitative data were analysed using multiple linear 
regression and a thematic framework analysis. 
Results: 1,099 applicants responded to the questionnaire. A regression model (R2 = 0.086) 
demonstrated that being age 25-29 (β = 0.11, p=0.001), female and a French-speaker (β = 
0.22, p=0.003) were associated with better MMI scores. Having an Asian-born parent was 
associated with a lower score (β = -0.12, p<0.001). Candidates reporting a higher family 
income had higher MMI scores. In the qualitative data, participants discussed how maturity 
and financial support improved life experiences, how language could act as a barrier, and 
how ethnocultural differences could lead to misunderstandings. 
 
This is an Accepted Manuscript of an article published by Taylor & Francis in Medical 
Teacher on 26 December 2016, available online: 
http://www.tandfonline.com/10.1080/0142159X.2017.1270431. 
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Conclusion: Age, gender, ethnicity, socioeconomic status and language seem to be 
associated with applicants’ MMI scores because of perceived differences in 
communications skills and life experiences. Monitoring this association may provide 
guidance to improve fairness of MMI stations. 
 
 
Keywords: Selection, undergraduate medical education, multiple mini-interviews, 
gender, ethnicity, socioeconomic status, language. 
 
Glossary term: socioeconomic status (SES) 
Socioeconomic status is commonly conceptualized as the social standing or class of an 
individual or group. It is often measured as a combination of education, income and 
occupation. 
Reference: American Psychological Association. [Internet]. Socioeconomic status; [cited 
2016 October 7]. Available from: http://www.apa.org/topics/socioeconomic-status/  
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Introduction & background 
 
Since their implementation at McMaster University in 2002 (Eva et al. 2004), multiple 
mini-interviews (MMI) for selection in medical school have shown to be a reliable way of 
assessing medical school applicants (Knorr & Hissbach 2014) and are now widely used in 
North America (Jerant et al. 2015; Reiter et al. 2012), the United Kingdom (Dowell et al. 
2012), Australia (Harris & Owen 2007)  and some countries of the Middle East (Ahmed et 
al. 2014; El Says et al. 2013). They are part of a “holistic” approach to admission, which 
allows a greater emphasis on non-academic attributes (Mahon et al. 2013). These include 
communication skills, which are central to the interview process (Hecker et al. 2009; Oliver 
et al. 2014). By relying on such attributes, it is possible to reduce the importance of 
academic performance in selecting candidates and possibly recruit those from more diverse 
backgrounds (Powis et al. 2007). This aligns with the increasing importance given to social 
accountability and diversity in medical school by accreditation organisations (Liaison 
Committee on Medical Education 2016). 
 
It is therefore important to ensure that MMI do not restrict any attempt to foster diversity 
in medical school. A recent systematic review has re-emphasized the fact that some 
subgroups, namely aboriginal and rural applicants, may have difficulties to perform in 
MMIs (Rees et al. 2016). So far, several studies have reported the impact of demographics 
such as age, gender, ethnocultural background and socioeconomic status (SES) on MMI 
scores. Overall, it has been shown that older age (Dowell et al. 2012; Jerant et al. 2015; 
Jerant et al. 2012; Raghavan et al. 2013; Reiter et al. 2012) and female gender (Barbour & 
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Sandy 2014; Dowell et al. 2012; El Says et al. 2013; Griffin & Hu 2015; Jerant et al. 2015; 
Jerant et al. 2012; Raghavan et al. 2013) can be associated with higher MMI scores in some 
settings. While most of the studies looking at SES did not find any correlation with MMI 
performance (Griffin & Hu 2015; Jerant et al. 2012; Reiter et al. 2012; Taylor et al. 2015; 
Uijtdehaage et al. 2011; Wilson et al. 2009), one recent study in the USA has shown that 
an individual socioeconomic indicator could be associated with MMI scores (Jerant et al. 
2015).  A critique of these studies is that they provided little evidence into how these 
characteristics could act as barriers or enablers in the MMI process. Moreover, these studies 
did not include any data on language as a distinct variable. A study by Kelly et al. (2014) 
did observe that non-native English speakers had lower MMI scores and that culture and 
language could create barriers, misunderstandings, or increase stress. However, this study 
used a simulated MMI with a small sample of admitted medical students. Therefore, the 
stakes of the assessment were reduced and arguably only the top performers out of all the 
applicants were included in this sample.  These factors could have minimised the observed 
effects that might be seen under real exam conditions with a full spectrum of applicants.  
 
Consequently, the association between some sociodemographic characteristics and 
performance in a “real-life” MMI remains to be explored. Moreover, no studies have 
looked so far at the association between language and MMI performance in a non-English-
speaking setting. One model that may provide further insight into how these demographics 
may play a role is the communication model. As communication is a central component of 
MMI, it can be considered as an exchange between an applicant and an assessor taking 
place in a given context (i.e. MMI station). Indeed, both send (“encode”) and receive 
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(“decode”) information and influence each other through feedback. Moreover, an array of 
factors may act as barriers or enablers to communication. For instance, in MMI as in any 
communication interaction, barriers (“noise”), either psychological (e.g., preconceived 
ideas, prejudice, etc.), semantic (e.g., language differences or jargon) or physical (e.g., 
hearing impairment) can lead to a poorer exchange and, possibly, poorer results (DeVito 
2013). 
 
The goal of this study is therefore to look at the association between applicants’ 
demographics and MMI score, highlighting how communication within MMI may, or may 
not, be linked with factors such as age, gender, ethnicity, language, or SES.  
 
The research questions are: 
 
Q1: Are sociodemographic characteristics of applicants, specifically age, gender, language, 
ethnocultural background and socioeconomic status correlated with performance across 
MMI? If so, how? 
Q2: How might these sociodemographic characteristics act as barriers or enablers to 
communication in MMI? 
 
Methods 
Context 
The three Canadian French-speaking medical schools use a yearly, centralised interview 
process called the Integrated Francophone Multiple Mini Interviews (IFMMI) conducted 
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simultaneously across 4 different sites in Canada (Montréal, Québec City, Sherbrooke and 
Moncton) over the same weekend. MMI were already deemed feasible and reliable in the 
French Canadian context (St-Onge et al. 2009) and IFMMI have shown predictive validity 
with clerkship scores (Renaud et al. 2016). Its overall internal consistency (Cronbach 
alpha) has varied between 0.68 and 0.75 in the last 7 years. The IFMMI consist of twelve, 
7-minute stations aimed at assessing different “non-academic” attributes adapted from the 
CanMEDS competency framework (Frank et al. 2015), such as collaboration or 
communication. In the stations, applicants are either interviewed by an assessor or they 
interact with an actor, and are then assessed using a standardised marking sheet on a scale 
from F (5 points) to A (30 points). This study focused only on the candidates assessed at 
the Montreal interview site. 
 
Study design and methodology 
This cross-sectional study lies in a pragmatic paradigm (Maudsley 2011) and relies on 
mixed methods combined using an explanatory model (Bryman 2006), where qualitative 
data are used to explain findings from concurrently collected quantitative data. It took place 
over two years. In 2014, a sociodemographic questionnaire for applicants was collected. In 
2015, data collection included a questionnaire and also interviews and focus groups for 
applicants and assessors. All parts of this study were approved by Université de Montréal’s 
ethics review board for research in Health Sciences. 
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Recruitment and data collection 
In 2014 and 2015, applicants were recruited at the Montreal interview site after their MMI 
was completed to avoid any interference with the interview process. Those willing to 
participate were invited to fill a consent form and a sociodemographic questionnaire 
including questions about age, gender, language, country of origin, postcode, and parental 
education level. In 2015, applicants were also invited to take part in semi-structured 
interviews. It was explicitly mentioned that participation to this project was optional, and 
would have no impact on the selection process. The main researcher and collaborators were 
part of the admission committee, but were not conducting any MMI interviews and were 
not involved in admission decisions. Participants were offered to take this post-MMI 
interview either in French or in English, to allow them to use the language they were the 
most comfortable with. The main researcher, who is fluent in French and English, ensured 
that the interview guide’s meaning was similar in both languages. Interviews were 
conducted either during the MMI weekend (n=16) or the following week via Skype (n=3), 
either by the main researcher (JML) or a collaborator (RR). Their length ranged from 
14’33’’ to 34’04’’ (mean 21’55’’). One interview was conducted in English and all the 
others in French.  
 
In 2015, assessors were recruited to take part in focus groups. Aiming for purposive 
sampling, one focus group included assessors from the community (n=4) and one included 
residents and attending physicians (n=4). One was conducted at the end of each day of the 
MMI weekend for practicality, and to ensure that there was no impact on the scoring pattern 
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of interviewers. Focus groups relied on a similar interview guide as the semi-structured 
interviews and were conducted in French. 
 
Quantitative data analysis 
Sociodemographic data of applicants were anonymously combined with their MMI scores. 
Statistical analyses were done using SPSS (version 20.0). Using their postcode, a material 
deprivation quintile was attributed to each participant based on their census dissemination 
area (aggregated data from 400-700 people). This indicator is used for public health 
initiatives and is based on high school completion rate, ratio of employment and average 
personal income (Pampalon et al. 2012). These align well with traditional measures of 
socioeconomic status (Grbic et al. 2015).  
 
For analysis purposes, it was decided to group the applicants’ and their parents’  country 
of birth into broader categories using their corresponding subcontinent of birth, as defined 
by the United Nations (2014). These included East, South and Southeast Asia as “Asia” 
(Office of Minority Health - U.S. Department of Health and Human Services 2014), North 
Africa and Middle East, which are traditionally associated with people of Arab origins (Asi 
& Beaulieu 2013), Europe, and North America. All other origins, because of their low 
numbers, were grouped as “others”. 
 
Statistical models 
Statistical tests were initially conducted for each individual variable regarding their 
association with MMI scores. Tests included either a Student’s t-test for mean comparison 
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between dichotomous groups, one-way ANOVA for mean comparison of categorical 
variables and Pearson’s correlation coefficients for continuous variables. Results were 
considered statistically significant for p values <0.05. 
 
Then, a general linear model was built using ANOVA to predict the dependent variable 
(total MMI scores) using the significant independent variables (sociodemographic 
characteristics) identified previously. All significant variables were forced into the model, 
and then only significant predictors were retained. Afterwards, first-level interactions were 
checked between the remaining variables and were incorporated in the model, if 
significant. Finally, a linear regression model was created with the significant variables 
and interactions. Missing data were excluded on a case-wise basis. Additional one-way 
ANOVA were performed on the 2015 cohort, as some additional data regarding family 
income and ethnicity was available in their questionnaire. 
 
Qualitative data analysis 
Interviews and focus groups were anonymised and transcribed using ExpressScribe 
(version 5.73) in their original language, since translation to another language can lead to 
a loss of meaning (Smith et al. 2008). A sample of the transcripts was checked by two 
research colleagues (RR, AD) for accuracy. Then, the research team used a sample of three 
semi-structured interviews and one focus group to generate the initial coding framework. 
Inductive and deductive analytical approaches (e.g. comparisons to the communication 
model (DeVito 2013)) were used to inform the coding framework which was developed 
into both an English and French version. The framework was revised twice and the final 
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version was bilingual, with expressions that retained as much as possible the same meaning 
in both languages. 
 
The main researcher (JML) then coded all the data using the thematic framework (Braun 
& Clarke 2006; Green & Thorogood 2013) with ATLAS.ti (MAC version 1.0.24). Parallel 
coding was done for one semi-structured interview by two researchers (JML & RR), to 
check the coding framework. Only relevant quotations were translated and were then 
double-checked by a professional translator for accuracy. 
Results 
Quantitative data 
Participants characteristics 
In 2014 and 2015, 568 (97.3% response rate) and 531 (90.6% response rate) candidates 
gave informed consent and responded to the sociodemographic questionnaire, respectively. 
Table 1 shows the characteristics of both cohorts, which were very similar. Further 
analyses, unless otherwise stated, were made on the combined sample of 2014 and 2015. 
[Insert Table 1 about here] 
The median age of applicants was 20 years old (range 17-42). Most of the candidates were 
born in North America (n=922, 83.9%) or had at least one parent born in North America 
(n=798, 72.6%), spoke most often French at home (n=877, 79.8%), lived in a large city 
(n=942, 85.7%) and had at least one parent with a university degree (n=860, 78.3%). The 
applicants living in the least deprived dissemination areas were over-represented (n=317, 
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28.8%) compared to the other quintiles. Data collected in 2015 showed that the majority of 
applicants reported an annual income over C$100,000 (n=398, 75.0%). 
 
MMI scores 
MMI scores ranged from 120 to 325 (theoretical maximum = 360). There was no 
statistically significant difference between mean interview scores in 2014 compared to 
2015 (238.3 vs. 241.7 p=0.079). Also, no significant difference was observed between the 
score for each day of interview either in 2014 or 2015. Internal consistency (Cronbach’s 
alpha) was 0.707 in 2014 and 0.712 in 2015 for the sample of participants who responded 
to the questionnaire. 
 
Linear regression model 
A linear regression model showing the significant predictors of MMI score for 1,083 
applicants (sixteen applicants were excluded from the final model because of missing data) 
from the two cohorts is presented in Table 2. It shows that the subgroup of candidates aged 
25-29 years old performed significantly better and that those who had at least one parent 
born in Asia (East, South and Southeast Asia) had a significantly lower score. A significant 
interaction was found between gender and language. Therefore, female candidates 
performed better in MMI, but only in the subgroup of people who reported French as the 
most spoken language at home (n=877). No significant effect of candidates’ country of 
birth, parental education level, material deprivation quintile or size of community or 
residence could be found and they were not included in the final model. The linear 
regression model explained 8.6% of the variance in MMI scores (adjusted R2). 
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[Insert Table 2 about here]  
 
In the 2015 data, a one-way ANOVA showed that, although there was no difference 
between the scores in different deprivation quintiles, candidates who had declared a 
parental income > C$250,000 had significantly higher MMI scores (M=252.8) than the 
candidates who declared C$100,000 to C$249,999 (M=243.3; p=0.035) or who declared 
less than C$100,000 (M=237.1; p<0.001). Also, in accordance with our findings related to 
parental origin, candidates who self-declared “Chinese” (n=29, M=227.1; p=0.013) or 
“Southeast Asian” (n=20, M=220.5; p=0.003) had significantly lower scores than those 
who declared any other ethnocultural background (M=242.5). Overall, people who self-
declared “White/Caucasian” had a higher score (M=245.2) than the others (M=238.1; 
p=0.012). No such significant differences could be observed with any other ethnic group 
taken individually.  
 
Qualitative data 
Demographics of the participants for the qualitative strand are presented in Table 3. 
[Insert Table 3 about here] 
Four main interrelated themes emerged from the data through our thematic framework 
analysis. The first theme referred to the “design” of our MMI and linked to the contextual 
aspect of the communication model. It included the importance of standardisation, time 
limit, content and its perceived relevance (instructions, questions and assessment criteria). 
The second theme was how characteristics of participants, such as age, gender, language, 
ethnicity or socioeconomic background might influence the quality of communication 
within MMI. The third theme was how assessors’ characteristics might influence this 
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interaction. It provided interesting data about their expectations and approach to 
assessment. These two themes referred to the characteristics of the applicant and the 
assessor as sender/receiver in the communication model. The final theme was related to 
the interactions between the assessor and the applicant, i.e., the perceived applicants’ stress 
toward the reaction of an assessor or actor, or the perceived cultural differences between 
assessors and interviewees. It related largely to ideas of encoding, decoding and feedback 
in the communication model. A short description of how each sociodemographic 
characteristic can be perceived as a barrier or an enabler will now be presented in light of 
these four themes.  
 
Age, maturity, socioeconomic status and the importance of life experiences 
Being older and more mature was perceived as beneficial by candidates, because it could 
boost self-confidence and reduce the anxiety associated with the interview process (Table 
4, #1). For some assessors, applicants’ maturity was also associated with greater 
communication skills (Table 4, #2). Self-perceived maturity appeared to be driven by past 
experiences, such as travels, work, school and hobbies, which provided more elements to 
discuss in MMI stations. Many applicants also mentioned that the higher socioeconomic 
status of their parents allowed them to acquire more life experiences (Table 4, #3). One 
assessor also explained how a lower SES, and the need to work to pay for tuition fees, 
could have an impact in a station about volunteering (Table 4, #4). 
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Gender 
About half of the interviewed applicants believed that there was a difference in the way 
men and women would approach the stations, especially regarding empathy (Table 4, #5). 
Most of the assessors shared this view and mentioned that women were better at 
establishing a caregiving relationship in the stations, such as comforting someone, or trying 
to understand someone’s problems. A few candidates mentioned that gender similarity 
between the applicant and the actor could have an impact on their behaviour, highlighting 
how the actors’ characteristics and the way they are integrated in station design may play 
a role in the interaction (Table 4, #6). 
 
Language 
Overall, language was largely discussed in the data. Applicants explained how language 
issues could create barriers at different levels in MMI. Understanding the station 
instructions could sometimes be challenging for non-native French speakers (Table 4, #7). 
Language difficulties could increase the amount of time required to say things within the 
limited timeframe of MMI, and also increase stress for non-native French speakers. 
Because of this language barrier, the assessors also perceived the interaction as less fluent 
(Table 4, #8). This related largely to the concept of “semantic noise” in the communication 
model. 
 
Participants, both native and non-native French speakers were also shy of asking about the 
meaning of certain words, with fear of being negatively judged by assessors by doing so. 
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Indeed, some assessors mentioned how their expectations regarding language could make 
them less “flexible” regarding language issues (Table 4, #9). 
 
Ethnocultural background and cultural values 
People who were born abroad, apart from language issues, usually considered it as a 
positive asset for MMI stations. It was described as something that helped them foster 
personal qualities such as open-mindedness, and provided them with greater personal 
experience (Table 4, #10). This view was also shared by assessors, especially regarding a 
station related to multiculturalism. 
 
Ethnocultural differences could also act as a barrier when the interviewer felt that they were 
unable to correctly and fairly assess the candidates based on their own set of cultural values. 
As an example, some assessors mentioned that people with an Asian background were 
sometimes a bit more difficult to “read” and seemed shyer than other candidates (Table 4, 
#11). 
[Insert Table 4 about here] 
Discussion 
 
To our knowledge, this is the first mixed-method study done in a real-life exam setting to 
explore the association between performance and sociodemographic characteristics of 
applicants in MMI. Our multiple regression model demonstrated that the 
sociodemographic variables had a significant, although small, correlation with MMI scores 
across two different cohorts. A few marks can indeed make a difference between an 
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admission offer or a rejection for many candidates. For example, in our setting, using a 
threshold MMI score one standard deviation below the mean, a variation in score 
equivalent to 8% of the variance could impact decision for up to 11.5% of applicants. The 
presence of significant statistical interactions between some of these variables also 
highlighted how these characteristics may be interrelated. In our qualitative data, applicants 
and assessors did perceive that sociodemographic characteristics could have an impact on 
the MMI performance, and act as barriers or enablers either through the contextual 
elements of MMI, or specific elements related to the interaction (encoding, decoding, 
noise, feedback, etc.) that can be linked to the communication model. A summary of our 
findings answering the research questions (Q1 and Q2) is provided in Table 5. 
[Insert Table 5 about here] 
 
Age, maturity and SES 
Our data suggest that the positive associations observed between higher age or SES and 
MMI score is perceived to be explained by more numerous life experiences, providing 
more material to discuss in MMI stations and better skills to discuss them. For age, this 
likely aligns with the wish of many medical schools to select more mature students 
(Albanese 2013). However, the association found in 2015 between higher parental income 
and better MMI scores can be a cause of concern, since our institution, among many other 
medical schools, want to admit more people from lower socioeconomic background 
(Mathers & Parry 2009). Another recent study also suggested that higher SES could be 
associated with higher MMI scores (Jerant et al. 2015) when assessing individual 
deprivation level. Firstly, this suggests that relying on area-based indicators may be 
misleading, because they rely on aggregated rather than individual data (Morgenstern 
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1982). Secondly, our qualitative data suggest that drawing on life experiences such as 
volunteering or traveling is likely to favour people who were financially supported by their 
parents. 
 
Gender 
Our study demonstrated that, in our setting, women had higher MMI scores.  The largest 
Canadian study on MMI did not find any difference between genders (Reiter et al. 2012), 
but did not include French-speaking medical schools. Therefore, one could wonder if this 
is a “Francophone” specificity, as the proportion of women entering medical school is 
significantly higher in Québec than in the rest of Canada (Association of Faculties of 
Medicine of Canada 2014). The observed interaction between gender and French language 
may indeed suggest that an underlying cultural specificity is attached to language in Canada 
(Thomson 1995), and that perhaps French-speaking women share different attributes than 
their non-French speaking counterparts. It is also possible that our MMI favour a 
“feminine” communication style, which is usually considered as more “patient-centered” 
(Roter & Hall 2004). Assessors in our focus groups indeed mentioned that women seemed 
better at establishing a caregiving relationship and showing empathy. It remains however 
unclear if, in our setting, this was based on actual observations or preconceived ideas, yet 
both could impact scores. Although the impacts of a feminised medical profession remain 
a matter of debate (Phillips & Austin 2009), the focus on perhaps less “feminine” constructs 
will warrant further exploration in our context.  
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Ethnocultural background 
The lower scores obtained by applicants with an Asian background (East, Southeast or 
South Asia) seem to drive the difference observed between “White/Caucasian” and any 
other ethnicity category. It may possibly be explained by cultural stereotyping or 
differences in communication style.  For instance, in the qualitative interviews, some of 
the assessors mentioned that they encountered the stereotype of the “shy Asian”, which 
was also thoroughly described by medical students and teachers in a study looking at the 
underperformance of ethnic minorities in medical school in the UK (Woolf et al. 2008). 
According to the communication model, such stereotyping could be considered 
“psychological noise” and contribute to impair communication in MMI. There is also 
evidence that Asian-American self-report the use of a less “open” or less “emotional” 
communication style than European-Americans (Park & Kim 2008), which may make it 
more difficult for some assessors to assess applicants with an Asian background. Therefore, 
it seems highly relevant to discuss cultural differences during interviewer training, at least 
to make them aware of this possibility. 
 
Language 
Our study is the first to explore the association between language and MMI score in a non-
English speaking setting. A significant difference in MMI score was observed between 
people who spoke mostly French at home and those who did not. Although it remains 
challenging to distinguish language from culture (Risager 2012), our regression model 
suggests that, for some participants, both have an independent association with MMI score. 
Our qualitative data also supported the importance of language across MMI, mostly by 
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explaining how language difficulties could act as barriers throughout the process. This 
aligns well with the findings of Kelly et al. (2014), who demonstrated an association 
between International English Language Testing System (IELTS) scores, MMI 
performance and first year medical school results. Since language is key to communication, 
it is likely that language proficiency plays an important role in any MMI context, and later 
on in clinical practice (Mustajoki et al. 2015). However, non-native French speakers will 
arguably improve as they study medicine in French. It seems therefore relevant to minimise 
linguistic bias by using a clear and unambiguous language, as suggested by Kelly et al. 
(2014) and by emphasizing a non-judgmental attitude from assessors if applicants ask 
about French words or expressions. 
 
Strengths and limitations of the study 
The high response rate and the combination of two comparable consecutive cohorts have 
allowed us to have a large sample size for the quantitative strand. For the qualitative strand, 
the sampling variety of stakeholders (applicants, assessors) has provided a content-rich 
qualitative data collection and opportunity for triangulation of themes (Giddings & Grant 
2009). For the data analysis, the coding framework was built in an iterative fashion with 
part of the research team, allowing for exchange and critical reflection. Most of the analysis 
was done on the original French data, so that misunderstandings or ambiguity related to 
translation were avoided (van Nes et al. 2010). Finally, the use of mixed methods in this 
study also helped us to better understand the findings of the quantitative strand, while 
providing guidance for improvements in the MMI process.  
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This study also has several limitations. Many postcodes were missing, especially in 2014. 
However, since no effect of the material deprivation index was found in one-way ANOVA, 
it was not included in the multiple regression model, and therefore greatly minimised the 
number of missing data in the results presented.  
 
Regarding our qualitative data, the use of a convenience sample might not be fully 
representative of the whole applicants’ population. For instance, certain groups, such as 
individuals from an Asian background, were not represented within the qualitative data. 
This limits the explanations that can be provided on their lower MMI score. Also, a social 
desirability bias may have happened when talking about socially sensitive issues such as 
ethnocultural differences (Krumpal 2013). However, we did find a variety of contrasting 
opinions in our interviews, which allowed us to capture data that was likely not always 
influenced by this bias. 
 
Station design varies between medical schools, therefore generalisation of our results, 
which is a single-centre study, must be done with caution. MMI should not be considered 
as a “monolithic block” and will vary depending on implementation and content (Eva & 
Macala 2014). However, we do believe that, although the MMI process will have different 
iterations across medical schools, there is a set of common traits among them (station 
topics, time-pressure, language importance) that will make our findings useful to other 
institutions. 
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Care must also be taken regarding differences in ethnocultural groupings, which, in any 
context, remain arbitrary. For example, the distribution of people within the “Asian” 
category will differ between countries (Aspinall 2003) and between Canadian provinces 
(Statistics Canada 2016). Therefore, data would need to be monitored locally before 
generalising any associations. However, communication is at the very centre of MMI, and 
therefore noise and misunderstandings based on culture or language are likely to occur in 
most settings. 
Recommendations for further studies 
An important need would be to better understand the association between 
sociodemographic characteristics and performance in medical school and clinical training. 
Some authors have shown that, in undergraduate settings (McVeigh & Dunne 2014) and 
postgraduate settings, females still perform better than males (Brandt et al. 2013). 
Longitudinal, large-scale studies are needed to see if this finding is consistent. If women 
perform better in MMI, it could be because MMI are correctly predicting their better 
performance in medical school, clinical rotations, or perhaps clinical practice. Similarly, it 
is important to clarify to what extent language proficiency is predictive of later 
performance in medical school and also if certain types of stations may be more strongly 
affected by language skills. 
 
Conclusion 
 
Our results showed that, in French Canadian MMI, older age, female gender, being a 
French-speaker, and having a higher SES, were positively correlated with an applicants’ 
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results. On the contrary, being of Asian origin (East, South, Southeast Asia) was associated 
with a lower score. We have also shown that qualitative data can help us understand how 
these characteristics may act as enablers or barriers by creating noise, improving or 
impairing message transmission, while being modulated by the context of the MMI station.  
 
Therefore, although MMI represent a significant improvement over the traditional one-on-
one admission interviews in terms of reliability, it remains a communication interaction 
that can be modified by many factors, some of them likely to be irrelevant for selection 
into medical school and perhaps not predictive of medical school outcomes. Although some 
of these associations, such as language proficiency, might be unavoidable, medical schools 
need to be aware of them, monitor them and do their best to minimise their impact on the 
fairness and validity of the selection process. After all, MMI play a significant role in 
shaping tomorrow’s medical workforce and deserve careful scrutiny. 
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Practice Points 
• Demographics of applicants are associated with their MMI performance, although 
they may not be relevant for selection into medical school. 
• Applicants and assessors perceive that the way they communicate in MMI stations 
may be modulated by some of these characteristics and by their life experiences. 
• Monitoring of MMI station content and interviewer training may help reduce some 
implicit bias related to these demographics. 
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Table 1: Characteristics of applicants 
Characteristic 2014 2015 Total 
Number of applicants  584 586 1170 
Number of responders, no. (%) 568 (97.3) 531 (90.6) 1099 (93.9) 
<20 216 (38.0) 208 (39.2) 424 (38.5) 
20-24 275 (48.4) 250 (47.1) 525 (47.8) 
25-29 50 (8.8) 50 (9.4) 100 (9.1) 
>29 26 (4.6) 17 (3.2) 43 (3.9) 
Missing 1 (0.2) 6 (1.1) 7 (0.6) 
Female, no. (%) 347 (61.1) 301 (56.7) 648 (59.0) 
Applicants born in… no. (%)    
North America 471 (82.9) 451 (84.9) 922 (83.9) 
Asia (South, East, Southeast) 19 (3.3) 25 (4.7) 44 (4.0) 
Europe 28 (4.9) 22 (4.1) 50 (4.5) 
North Africa & Middle East 32 (5.6) 22 (4.1) 54 (4.9) 
Other 18 (3.2) 9 (1.7) 27 (2.5) 
Missing - 2 (0.4) 2 (0.2) 
Self-declared ethnicity, no. (%)*    
North American - 276 (52.0) - 
White/Caucasian - 272 (51.2) - 
Arab - 36 (6.8) - 
Chinese - 29 (5.5) - 
North African - 26 (4.9) - 
Western European - 22 (4.1) - 
Southeast Asian - 20 (3.8) - 
Lebanese - 20 (3.8) - 
Eastern European - 16 (3.0) - 
Other/Quebecker - 7 (1.3) - 
Other - 45 (8.4) - 
At least one parent born in… no. (%)* 
North America 419 (73.8) 379 (71.3) 798 (72.6) 
Asia (South, East, Southeast) 42 (7.4) 49 (9.2) 91 (8.3) 
Europe 56 (9.9) 56 (10.5) 112 (10.2) 
North Africa & Middle East 60 (10.6) 73 (13.7) 133 (12.1) 
Other 28 (4.9) 19 (3.6) 47 (4.3) 
Missing 2 (0.4) 1 (0.2) 3 (0.3) 
Linguistic factors  
French as most spoken language 
at home, no. (%) 
448 (78.9) 429 (80.8) 877 (79.8) 
French as first language, no. (%) 436 (76.8) 409 (77.0) 845 (76.9) 
Socioeconomic factors  
Highest education level achieved by one parent, no. (%)  
High school or less 31 (5.5) 41 (7.7) 72 (6.6) 
 31 
College 83 (14.6) 59 (11.1) 142 (12.9) 
Bachelor’s degree 189 (33.3) 187 (35.2) 376 (34.2) 
Master’s degree 118 (20.8) 116 (21.8) 234 (21.3) 
Doctorate 141 (24.8) 109 (20.5) 250 (22.7) 
Missing 6 (1.1) 19 (3.6) 25 (2.3) 
Material deprivation quintiles, no. (%)  
Q1 (least deprived) 158 (27.8) 159 (29.9) 317 (28.8) 
Q2 85 (15.0) 83 (15.6) 168 (15.3) 
Q3 69 (12.1) 82 (15.4) 151 (13.7) 
Q4 75 (13.2) 70 (13.2) 145 (13.2) 
Q5 (most deprived) 52 (9.2) 52 (9.8) 104 (9.5) 
Missing 129 (22.7) 85 (16.0) 214 (19.5) 
Family income category, no. (%)  
<$100 000 - 198 (37.3) - 
$100 000 to 250 000 - 200 (37.7) - 
> $250 000 - 86 (16.2) - 
Missing - 47 (8.9) - 
Size of community of residence, no. (%) 
Large city (>100 000) 490 (86.2) 452 (85.1) 942 (85.7) 
Medium city (10 000 – 100 000) 48 (8.5) 32 (6.0) 80 (7.3) 
Small city, rural area (<10 000) 23 (4.0) 41 (7.7) 64 (5.8) 
Missing 7 (1.2) 6 (1.1) 13 (1.2) 
 
*For these categories, the applicants could choose more than one answer explaining 
why the percentages do not add up to 100%.  
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Table 2: Linear regression model including interaction between gender and spoken 
language 
Variable B (95% CI) SE B β p value 
Constant 231.91 
(224.81, 239.01) 
3.62 - < .001 
Age category (reference <20) 
20-24 0.347 
(-3.62, 4.31) 
2.02 0.01 .864 
25-29 11.91 
(5.12, 18.70) 
3.46 0.11 .001 
>29 -8.14 
(-17.93, 1.64) 
4.99 -0.05 .103 
Female -4.55 
(-12.93, 3.83) 
4.27 -0.07 .287 
Parental origin (At least one parent born in…) 
Asia (East, South, 
Southeast) 
-14.26 
(-21.50, -7.02) 
3.69 -0.12 < .001 
French as most 
spoken language at 
home 
4.97 
(-2.36, 12.30) 
3.74 0.06 .184 
Female* French as 
most spoken 
language at home 
14.33 
(4.98, 23.68) 
4.77 0.22 .003 
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Table 3: Characteristics of participants to the qualitative strand 
 Semi-structured interviews 
(applicants, n=19) 
Focus groups  
(assessors, n=8) 
Females, no. (%) 8 (42.1) 3 (37.5) 
French as first language, no. 
(%) 
15 (78.9) 7 (87.5) 
French as most spoken 
language, no. (%) 
17 (89.5) 8 (100.0) 
Born in North America, no. 
(%) 
17 (89.5) 7 (87.5) 
Self-identified as 
“White/Caucasian”, no. (%) 
14 (73.7) 5 (62.5) 
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Table 4: Relevant quotes 
1 If I were just graduating from “cégep” [college] and I came to do the 
interviews and I knew I’d be thrown off balance like that, […], I’d have 
been more stressed; you get less confident when that happens… (Applicant 
#J13, Male, Canadian-born, native French speaker) 
 
2 A 25-year-old candidate explaining his social involvement, versus a 18-
year-old explaining a comparable level of social involvement, it seems to me 
that in an MMI, the more you are... the more life experience you have, the 
better you’ll deliver that explanation, and the assessor may be more 
impressed 
 (Assessor #M4, MD, Male, Canadian-born, Native French speaker) 
 
3 Me, I’m really… I’ve been lucky all my life… my family is financially well-
off, I was born in Ontario, after that I lived here in Quebec, in a country 
where, well, I got an education, my parents always supported me 
financially, I did plenty of activities, really grew as a person through a lot of 
things I did. (Applicant #J15, Female, Canadian-born, Native French speaker) 
 
4 If somebody wasn’t able to volunteer and then they don’t explain clearly 
why, because they don’t feel like telling me they don’t have a lot of money 
and they need to work all the time - and that’s actually why they can’t do 
any volunteering -  well that person may be at a disadvantage compared to 
others and I might never know it. (Assessor #M3, MD, Male, Canadian-born, 
Native French speaker) 
 
5 Hum… yeah, I think that… we express ourselves differently, and, we, we 
interact with others in a different way. And… regarding empathy, it may 
not be as easy for a guy to show it […] they [women] probably have an 
advantage; it’s easier for them to express their feelings as well as empathy. 
(Applicant #J5, Male, Canadian-born, Native French speaker) 
 
6 [Describing a station] there was a situation where I was with a girl and she 
was my… my flatmate, and we both got into medical school. She told me 
the news, and I just naturally gave her a hug, but if I had been a guy, I 
would have… I don’t know, I’m not a guy (laugh), but if I were a guy, I 
would have kept my distance, I would have said “congratulations” and 
shook her hand.  (Applicant #J9, Female, Canadian-born, non-Native French 
speaker) 
 
7 And especially when I was next to the door and I was reading the question, 
I read the question and there were words that I didn’t understand… I 
wasn’t able to get the whole meaning. (Applicant #J9, Female, Canadian-
born, non-Native French speaker) 
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8 They can’t always find the right words, it impairs the fluency that we would 
have with other candidates, and that could place them at a disadvantage 
compared to others. (Assessor #M3, Male, Canadian-born, Native French 
speaker, MD) 
 
9 …it’s part of the deal, and it will remain a flaw, if it isn’t… so, maybe I’m 
wrong, but I have a tendency to assess “as is”, without always trying to 
translate the words. (Assessor #M4, Male, Canadian-born, Native French 
speaker) 
 
10 The fact that I come from an immigrant family;  since I  was young, it has 
always been about open-mindedness, integration, just learning to respect 
other people, to see the beauty in other cultures, so it really helped me to 
answer the question, because I have a background with that. (Applicant #J6, 
Female, foreign-born, non-Native French speaker) 
 
11 It happened to me a couple of times, maybe it’s just a random thing, but a 
couple of times with candidates from Asian origins, where, hum… it’s hard 
to tell if it’s because their affect is different or if they’re just very shy. 
(Assessor #M4, Male, Canadian-born, French-speaker, MD) 
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Table 5: Summary of findings according to applicants’ characteristics 
Characteristic Association observed (Q1) Barriers, enablers and possible 
explanations (Q2) 
Age Older candidates (25-29 
years) had a higher score 
than younger candidates  
 
Maturity and greater life experience 
perceived as enablers by providing 
more content to candidates, 
improving the “message”. 
 
Gender Females, especially French-
speaking ones, had a higher 
score than males 
Females may be able to show more 
empathy and listening skills. 
 
They may benefit from an implicit 
positive prejudice from assessors 
 
Ethnocultural 
background 
Candidates with an Asian 
background (East, South and 
Southeast Asia) had a lower 
score. 
Differences in communication style 
may act as a barrier. 
 
Lack of cultural awareness from 
assessors may act as barriers by 
creating “psychological noise”. 
Language Candidates who do not speak 
French regularly at home had 
a lower score. 
Issues with understanding 
instructions, misunderstandings 
(“semantic noise”), fluency, stress 
management and time pressure. 
 
Socioeconomic 
status 
Candidates from high-
income families had a higher 
score than the others – 
difference not visible when 
using area-based deprivation 
index.  
May be caused by more numerous 
or more diverse life experiences, 
because of greater parental 
financial support, therefore 
improving the “message”. 
 
 
